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Background

Conservation Design
for
Stormwater Management

A Design Approach
To Reduce Stormwater
Impacts from Land Development
and
Achieve Multiple Objectives
Related to Land Use

e Conservation
Design Manual
released in 1997

e Goals
— Maximize recharge
— Minimize runoff

— Reduced reliance on
structural SWM



“Non-Structural” SWM

 Hydrologic Cycle
e Bioretention: Mimic

W Natural Hydrologic
1 Y Cycle
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Bioretention Pollutant Removal

Cu | Pb Zn

Upper | 90 | 93 87

Middle| 93 | 99 | 98

Lower | 93 99 99 | 81

Field | 97 | 96 | 95 | 65

Dr. Allen Davis, University of Maryland
Derek Winogradoff, Senior Engineer, Prince George’s County, Md.




Bioretention — “Past”
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— Plant selection
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Many Successful Installations!




Some Not-So-Successftul
Installations

S . cLetitRain”
% « Day 1 — No Problem
<+ ° Day4—Problem?

- 48 . Day 10— PROBLEM!




“Anecdotal Forensics”

e Approx. 25% failure
rate — Unacceptable

e 4 |ssues ldentified
— Design
— Construction
— Materials
— Maintenance
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Construction Issues




Material Issues




Maintenance Issues




Bioretention — “Present”

» “Green Technology”

GREEN TECHNOLOGY: —_ BIOSW8.|eS

THE DELAWARE URBAN RUNOFF
MANAGEMENT APPROACH

STANDARDS, SPECIFICATIONS AND DETAILS FOR GREEN

— Filter strips
e B e SO R WA _ Terraces
— Riparian Buffers
— Bioretention




Standards & Specifications

e Design guidelines

T ASARE (e e » Typical detall

MANAGEMENT APPROACH

TECHNOLOGY BMPs O MINIMIZE STORMWATER IMPACTS * Mate I’i al S p €C Ifl C ati ons
o Plant lists
e Construction methods
 Maintenance guidelines




Conceptual Design: Infiltration
(Min. Infiltration Rate = 1.2 in/hr)

planting medium

native species

filter strip




Conceptual Design: Underdrain
(HEEHED)

planting medium
geotextile

filter strip

gravel layer

1 channel
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Conceptual Design: Plan View

e Trees outside
biosoll media

* Planted areas
< 50%

e Spacing within
planted areas

S based on species




Bioretention - Typical Detalls

IMPERVIOUS SOURCE AREA

. IMPERVIOUS SOURCE AREA " WITH CONCENTRATED RUNOFF
WITH SHEET FLOW RUNOFF

BUMPER BLOCKS
TIE INTO PAVERENT
WITH %" REBAR

PROVIDE § INCHDROP
FORFIRST FOOT TG REDUCE
SEDIMENT ACCMULATION

v LEVEL
THROUGH ENTIRE LENGTH

NSTALL DRAINAGE GEOTEXTILE

GREEN TECHNOLOGY: TYPICAL DETAIL DETAIL NUMBER:
THE DELAWARE URBAN LEVEL SPREADERS 233

RUNOFF MANAGEMENT (NTS)

APPROACH DATE: JANUARY, 2004

e Infiltration
 Underdrain
* Level spreader



Material Specifications

BUFFER:

BIORETENTK £
NCLUDE FLANTING SCHEDULE.
. PLANTING RATI
ITE PREPARATION PROCEDURES. AND
[TENANGE REQUIREMENTS IN PLAN

INCHES (DPTIONAL} AGED
UBLE-SHREDDED 4

WOVEN DR,
L BIORETENTION

BEEORE PLACING DE. SEDIMENT AND EROSH

BIORETENTION MEDIA

GREEN TECHNOLOGY:
THE DELAWARE URBAN

TYPICAL DETAIL

RUNOFF MANAGEMENT ST Hzﬁ |1l_.ﬂs'\)’ wit

APPROACH

Typical S

FILTER STRIP
(SEE DET

IMPES
Wi SHEET FLOW RUNQFF
{INSTALL LEVEL SPREADER "
IF FLOW I3 CONCERTRATED;

{MIN.} BIORETENTION MEDIA

MIN.} DOUBLE WASHED
NDERDRAIN STONE

NOTE: REFER TO GREEN TECHNOLOGY
STANDARDS AND SPECIFICATI

FOR DEZIGN STANDARDS AND
MATERIAL SPECIFICATIONS

DETAIL NUMBER:

il

DATE: JANUARY, 2004

ection

"-3” mulch (optional)
In. 3’ planting sol
oven geotextile;

> 150 gpm

Underdrain layer
— 4”-6” pipe
— 6”-8” DE #57 stone



Material Specifications
Planting Soil Mix

Equal parts by volume

— Triple-shredded
e hardwood mulch

— Sphagnum peat
— Concrete sand
— e Drum mixed batch
e " IRl © DNREC approved
supplier

FILTER STR
{SEE DETAI

DATE: JANUARY, 2004

APPROACH




Recommended Plants List

+
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Construction Methods

e Excavate from side

« Avoid compaction of
biosoil media

e Stabilize all
contributing areas




Future of Bioretention

 On-going research

e Certification of
biosoill media

 Pilot studies of
alternative designs
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